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Executive Summary 
 

On behalf of the Hartford Working Group (HWG), Clayton Group Services, Inc. has 

completed two separate free phase hydrocarbon (FPH) recovery tests within the Village 

of Hartford, Illinois (Village).  The tests were conducted at recovery wells RW-2 and 

RW-3 for a continuous period of approximately two months.  The primary objective of 

the tests was to determine the greatest potential FPH recovery rate (and resulting “capture 

zone”) that could be achieved from a single well via conventional skimmer pump 

technology.   

 

The tests were conducted on two existing recovery wells (RW-2 and RW-3) located 

within the northern portion of the Village.  These wells were installed for hydrocarbon 

recovery in the late 1970s (RW-2) and early 1990s (RW-3) and have been documented to 

contain measurable quantities of FPH. 

 

As part of the HWG’s hydrocarbon recovery tests, conventional skimmer pumps 

equipped with specific gravity skimmers extracted FPH from each well.  The pumps were 

pneumatically powered via an aboveground programmable control box connected to a 

portable air compressor.  At both recovery well locations, the recovered hydrocarbon was 

collected within an aboveground storage tank (AST) provided with secondary 

containment and a “tank full” pump disabling switch. 

 

Hydrocarbon that accumulated within the ASTs was routinely pumped to prevent a “tank 

full” condition and ensure a continuous test.  The hydrocarbon was removed from the 

AST by Onyx Environmental Services, L.L.C. and transported to its Sauget, Illinois 

facility for incineration. 

 

The pumping tests activities were initiated on February 16, 2004 and completed on 

March 31, 2004 (“pumping period”).  Pertinent test information (hydrocarbon thickness) 
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was periodically collected from each recovery well (and select surrounding wells) for the 

entire pumping period and was continued for approximately four weeks (until April 28, 

2004) following disabling of the pumps (“recovery period”).  Pertinent findings of the 

FPH pump tests are summarized below: 

 

• The tests were initiated with the skimmer pumps set to pump hydrocarbon at their 
maximum possible rate (~5 gal/hr [0.086 gal/min]).  Due to a continually decreasing 
hydrocarbon thickness in both wells during the pumping period, the pumping rate did 
not need to be increased during either test. 
 

• FPH product thickness decreased 88% in RW-3 in the initial 24 hours of the test 
(from 1.87 feet to 0.21 feet). 
 

• FPH product thickness decreased 32% in RW-2 in the initial week of the test (from 
1.49 feet to 1.01 feet). 
 

• Within both recovery wells, a steady and continuous decrease in product thickness 
occurred throughout the entire pumping period, thereby suggesting the 
0.086 gal./min. pumping rate exceeded the influx of hydrocarbon into each well. 
 

• Approximately 50 gallons of FPH were recovered from RW-3 during the pumping 
period.  The majority of this hydrocarbon was recovered within the first day 
suggesting that little FPH was re-entering the well.  Within 28 days of the shutdown 
of the test, the hydrocarbon thickness had recovered approximately 70% (1.31 feet of 
the original 1.87 feet).   
 

• Approximately 1,991 gallons of FPH were recovered from RW-2 during the pumping 
period.  Throughout the duration of this test, the hydrocarbon thickness in RW-2 
declined slowly but steadily while, at the same time, the quantity of hydrocarbon 
recovered daily from this well declined slowly and steadily.  All measurable FPH was 
removed from the well on March 31, 2004, at which time the pump was disabled.  
Within 28 days of disabling the pump, the FPH thickness had recovered 
approximately 95% (1.41 feet of the original 1.49 feet).   
 

• Each of the “capture zone” monitoring wells (HMW-2 and HMW-10) located 
adjacent to RW-2 exhibited a steadily decreasing hydrocarbon thickness during the 
RW-2 pumping period.  HMW-10 is located approximately 45 feet east of RW-2.  
HMW-2 is located approximately 70 feet east of RW-2.  Only HMW-10 exhibited a 
rebounding hydrocarbon thickness during the recovery period.  Hydrocarbon 
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recovery has been slow in HMW-2.  This may be due to a “lag period” given the 
distance of HMW-2 from RW-2.   

 

The results of the FPH recovery pilot test will be compared to the upcoming multi-phase 

extraction (MPE) pilot test for evaluating removal of FPH from the Village.  Results of 

these tests, as well as the previous soil vapor extraction (SVE) pilot test and the ongoing 

investigation activities, will be used as part of the design of the final remedy for the 

Village. 

 

The existing recovery pump at RW-2 will be restarted before the end of May 2004, 

following removal of the old piping and tanks from the area and construction of a 

permanent structure for the equipment.  Clayton will continue to monitor the recovery 

rate at RW-2 to determine a sustained removal rate.  The recovery pump at RW-3 will be 

restarted after conclusion of the MPE pilot test.
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1.0 INTRODUCTION/OBJECTIVE 

 

This document details the free phase hydrocarbon (FPH) recovery tests conducted 

between February 16, 2004 and April 28, 2004 within the Village of Hartford, Illinois 

(Village).  Historical subsurface investigation reports have identified FPH beneath 

portions of the northern half of the Village.  However, it should be noted the extent and 

quantity of this hydrocarbon have never been determined via a comprehensive subsurface 

investigation.   

 

On behalf of the Hartford Working Group (HWG), Clayton Group Services, Inc. recently 

completed a preliminary detailed subsurface investigation of the hydrocarbon extent and 

will install monitoring wells to verify the extent and thickness of the plume.  Based on 

this investigation, the extent of the FPH plume is estimated to include the entire northern 

portion of the Village up to West Rand Avenue.  The southern limit of the plume is 

estimated to be at or near Watkins Street and continue east to the jurisdictional limits of 

the Village.  The western edge of the plume is estimated to be bounded by Old St. Louis 

and Alton Road to the north, where it tapers to the east as it approaches North Delmar 

Avenue to the south.   

 

The primary objective of these tests was to determine the greatest continuous FPH 

recovery rate (and resulting “capture zone”) that could be achieved (from a single well) 

via a conventional skimmer (without groundwater depression and/or enhanced vacuum 

recovery technologies (i.e., bioslurping).  Information collected from these tests will be 

used in future remediation designs to determine the most feasible and effective 

technology available to recover hydrocarbon beneath the Village. 
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2.0 TEST PROCEDURES 

 

The active pumping tests were initiated on February 16, 2004 and completed on 

March 31, 2004 (“pumping period”).  Pertinent test information (hydrocarbon thickness) 

was periodically collected from each recovery well (and select surrounding wells) for the 

entire pumping period and was continued for approximately four weeks (until April 28, 

2004) following disabling of the pumps (“recovery period”).   

 

Throughout the pumping period, pertinent data (FPH thickness and depth to 

hydrocarbon/water) was periodically monitored to ensure appropriate pump depth within 

the recovery wells.  In addition, the pump itself and its ancillary components (control box 

and compressor) were periodically monitored to reduce the potential for mechanical 

failure and interruption of the test. 

 

The primary components/features of the FPH recovery tests included the recovery wells 

themselves, the pumps and ancillary control equipment, and the programmed pumping 

cycles.  These equipment and control variables are detailed in the sections below. 

 

2.1 RECOVERY WELLS 

 

As previously stated, two existing recovery wells (RW-2 and RW-3) were used during 

these tests.  Both wells exist in the northern portion of the Village and have contained 

FPH. 

 

Recovery well RW-2 exists immediately west of Olive Street between East Date Street 

and East Cherry Street (Figure 1).  RW-2 was installed in 1978 as a FPH recovery well.  

This well was installed within a 48-inch-diameter borehole and was constructed using 30-

inch-diameter steel screen and riser pipe.  The well was completed at 50 feet below 

surface grade (bsg).  Additional well construction information (i.e., well screen interval 
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and screen slot size) is not available.  Based on historic data, RW-2 was used to recover 

FPH from 1978 until at least the late 1990s.   

 

Recovery well RW-3 exists immediately east of North Market Street between East 

Cherry Street and East Birch Street (Figure 1).  This well was installed in 1992 and was 

believed to be a FPH recovery well.  Recovery well RW-3 well was constructed as a 4-

inch-diameter well with steel screen and riser pipe.  The total well depth is approximately 

45 feet bsg.  Additional well construction information (i.e., well screen interval and 

screen slot size) is not available. 

 

2.2 EQUIPMENT 

 

Pneumatic-powered pumps were selected for hydrocarbon recovery to minimize the risk 

of fire/explosion at each recovery well.  QED Environmental Systems (QED) bladder 

pumps equipped with specific gravity skimmers on custom-cut 36-inch travel rods were 

selected for the tests.  The specific gravity skimmer was manufactured to float on water 

and sink within FPH, allowing FPH to enter the pump inlet located at the top of the 

skimmer.  A 36-inch skimmer travel was selected to allow for fluctuations (or rebounds) 

of the water table during the test. 

 

Each pump was fired by an aboveground QED C100 pump controller connected to a 

portable air compressor.  Air provided by the air compressor was dried via a series of 

desiccant filters before entering the controller.  The desiccant filters were included to 

remove moisture from the air stream and prevent the air supply lines from freezing.  The 

controller allowed for adjustment and monitoring of the pump refill and discharge cycles, 

and provided a final “well head” adjustment of the air supply pressure.  The controller 

also provided real-time access to pertinent pumping data (number of pump cycles, refill 

time, discharge time, hours running, and hours off) at each recovery well.   
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Each pump was equipped with a pump positioning gauge to allow for rapid gauging of 

the skimmer location with respect to the FPH (without the need to remove the pump).   

 

Discharge tubing from each pump was connected to an aboveground storage tank (AST) 

provided with secondary containment and a “tank full” pump disabling switch.  The 

disabling switch forced a normally open solenoid within the C100 controller to close and 

disable the pump.  The “tank full” switch was installed to prevent accidental overfills of 

the recovery tank.  Figure 2 shows an overview of the product recovery system. 

 

Photographs depicting the FPH recovery test equipment have been provided in 

Appendix A.   

 

2.3 TEST METHODOLOGY 

 

Before initiating each test, the depth to water/hydrocarbon was collected from each 

recovery well.  In addition, in the case of the RW-2 test, two adjacent monitoring wells 

(HMW-2 and HMW-10) were gauged for depth to water/hydrocarbon.  Monitoring wells 

HMW-1 and HMW-9 are shallow monitoring wells that have not had free phase 

hydrocarbon present and therefore were not included as monitoring points for the product 

recovery test. 

 

The general concept upon initiating the tests was to pump FPH from each well at the 

maximum capacity of the pump (~5 gallons/hr.).  The pumps were programmed to fire 

continuously, and the wells were monitored for product thickness throughout this 

pumping period.  The pumping rate was to be increased (by adding a second pump to the 

well) only if the hydrocarbon thickness increased (or remained constant) within the well 

(which would have suggested the hydrocarbon was entering the well at least as fast as it 

could be removed).  If the hydrocarbon thickness continually decreased throughout the 

pumping period, the extraction rate would not be increased.  In this case, the time elapsed 
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until all hydrocarbon was extracted from each well would be monitored.  After all 

hydrocarbon had been extracted from the well, the pump would be disabled and the 

recovery period would begin.  During the recovery period, the wells would be monitored 

for potential rebounding hydrocarbon thickness.   

 

In the case of the RW-2 test, adjacent monitoring wells HMW-2 and HMW-10 were 

periodically gauged for hydrocarbon thickness and depth during both the pumping and 

recovery periods.  This information would be used to determine the potential effective 

“capture zone” for skimmer pump technology within the Village. 

 

Periodically, the positioning of the pumps within the well was checked against the depth 

to water/hydrocarbon in order to ensure optimum FPH recovery.  As previously stated, 

extracted hydrocarbon was stored within an AST staged at each recovery well.  The 

ASTs were routinely monitored for hydrocarbon level and pumped as necessary to avoid 

triggering a “tank full” condition (and disabling of the pump).  The hydrocarbon was 

removed from the AST by Onyx Environmental Services, L.L.C. and transported to its 

Sauget, Illinois facility for incineration.  The waste manifests are provided in 

Appendix B. 

 

3.0 RESULTS 

 

The hydrocarbon recovery tests completed between February 16, 2004 and April 28, 

2004 have provided sufficient information regarding the potential for FPH recovery 

within the Village.  The results of the hydrocarbon recovery tests in RW-2, RW-3, 

HMW-2, and HMW-10 are included in Tables 1 through Table 4. 

 

Based on the above-referenced tests, the following items are considered pertinent factors 

affecting hydrocarbon recovery within the Village: 
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• The tests were initiated with the skimmer pumps set to pump hydrocarbon at their 
maximum possible rate (~5 gal/hr [0.086 gal/min]).  Due to a continually decreasing 
hydrocarbon thickness in both wells during the pumping period, the pumping rate 
would not be increased during either test. 

 
• FPH product thickness decreased 88% in RW-3 in the initial 24 hours of the test 

(from 1.87 feet to 0.21 feet) (Figure 3).  
 
• FPH product thickness decreased 29% in RW-2 in the initial week of the test (from 

1.49 feet to 1.01 feet) (Figure 4).  
 
• Within both recovery wells, a steady and continuous decrease in product thickness 

occurred throughout the entire pumping period, thereby suggesting the 
0.086 gal./min. pumping rate exceeded the influx of hydrocarbon into each well. 

 
• Approximately 50 gallons of FPH were recovered from RW-3 during the pumping 

period.  The majority of this hydrocarbon was recovered within the first day 
suggesting that little FPH was re-entering the well.  Within 28 days of the shutdown 
of the test, the hydrocarbon thickness had recovered approximately 70% (1.31 feet of 
the original 1.87 feet).   

 
• Approximately 1,991 gallons of FPH was recovered from RW-2 during the pumping 

period.  Throughout the duration of this test, the hydrocarbon thickness in RW-2 
declined slowly but steadily while at the same time the quantity of hydrocarbon 
recovered daily from this well declined slowly and steadily (Figure 4).  All 
measurable FPH was removed from the well on March 31, 2004, at which time the 
pump was disabled.  Within 28 days of disabling the pump, the FPH thickness had 
recovered approximately 95% (1.41 feet of the original 1.49 feet).   

 
• Each of the “capture zone” monitoring wells (HMW-2 and HMW-10) located 

adjacent to RW-2 exhibited a steadily decreasing hydrocarbon thickness during the 
RW-2 pumping period (Figures 5 and 6).  HMW-10 is located approximately 45 feet 
east of RW-2.  HMW-2 is located approximately 70 feet east of RW-2.  Only 
HMW-10 exhibited a rebounding hydrocarbon thickness during the recovery period.  
Hydrocarbon recovery has been slow in HMW-2.  This may be due to a “lag period” 
given the distance of HMW-2 from RW-2.   
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4.0 CONCLUSIONS 

 

The results of the FPH recovery pilot test will be compared to the upcoming multi-phase 

extraction (MPE) pilot test for evaluating removal of FPH from the Village.  Results of 

these tests, as well as the previous soil vapor extraction (SVE) pilot test and the ongoing 

investigation activities, will be used as part of the design of the final remedy for the 

Village. 

 

The existing recovery pump at RW-2 will be restarted before the end of May 2004, 

following removal of the old piping and tanks from the area and construction of a 

permanent structure for the equipment.  Clayton will continue to monitor the recovery 

rate at RW-2 to determine a sustained removal rate.  The recovery pump at RW-3 will be 

restarted after conclusion of the MPE pilot test. 
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Figure 6: Hartford Working Group Free Phase Hydrocarbon Recovery Test -
Recovery Well HMW-10
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Figure 5: Hartford Working Group Free Phase Hydrocarbon Recovery Test -
Recovery Well HMW-2

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2/1
6/2

00
4

2/1
8/2

00
4

2/2
0/2

00
4

2/2
2/2

00
4

2/2
4/2

00
4

2/2
6/2

00
4

2/2
8/2

00
4

3/1
/20

04
3/3

/20
04

3/5
/20

04
3/7

/20
04

3/9
/20

04
3/1

1/2
00

4
3/1

3/2
00

4
3/1

5/2
00

4
3/1

7/2
00

4
3/1

9/2
00

4
3/2

1/2
00

4
3/2

3/2
00

4
3/2

5/2
00

4
3/2

7/2
00

4
3/2

9/2
00

4
3/3

1/2
00

4
4/2

/20
04

4/4
/20

04
4/6

/20
04

4/8
/20

04
4/1

0/2
00

4
4/1

2/2
00

4
4/1

4/2
00

4
4/1

6/2
00

4
4/1

8/2
00

4
4/2

0/2
00

4
4/2

2/2
00

4
4/2

4/2
00

4
4/2

6/2
00

4
4/2

8/2
00

4
Fr

ee
 P

ha
se

 H
yd

ro
ca

rb
on

 T
hi

ck
ne

ss
 in

 H
M

W
-2

 (f
ee

t)

Pumping Period Recovery Period



Figure 4: Hartford Working Group Free Phase Hydrocarbon Recovery Test -
Recovery Well RW-2
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Figure 3: Hartford Working Group Free Phase Hydrocarbon Recovery Test -
Recovery Well RW-3
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TABLE  4
Free Phase Hydrocarbon Recovery Test

Recovery Well HMW-10

Hartford Working Group / Hartford, Illinois

FREE PHASE 
HYDROCARBON 

THICKNESS
(feet)

DATE TIME

2.07 02/16/04 1:00 p.m.
2.13 02/17/04 10:30 a.m.
2.06 02/18/04 ---
2.03 02/19/04 8:00 a.m.
2.08 02/24/04 8:05 a.m.
1.81 02/27/04 9:10 a.m.
1.33 03/01/04 1:30 p.m.
1.56 03/02/04 1:10 p.m.
1.49 03/03/04 ---
1.11 03/04/04 ---
1.15 03/05/04 ---
0.95 03/08/04 ---
0.93 03/09/04 ---
0.59 03/15/04 11:30 a.m.
0.66 03/16/04 ---
0.67 03/17/04 ---
0.72 03/18/04 ---
0.67 03/19/04 11:30 a.m.
0.74 03/23/04 ---
0.82 03/24/04 1:57 p.m.
0.66 03/30/04 ---
0.73 03/31/04 9:21 a.m.
0.73 03/31/04 4:28 p.m.
0.75 04/01/04 ---
1.19 04/07/04 ---
1.26 04/12/04 ---
1.23 04/15/04 2:30 p.m.
1.29 04/20/04 1:53 p.m.
1.22 04/28/04 ---

NOTE:
Shaded box indicates recovery period.
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TABLE  3
Free Phase Hydrocarbon Recovery Test

Recovery Well HMW-2

Hartford Working Group / Hartford, Illinois

FREE PHASE 
HYDROCARBON 

THICKNESS
(feet)

DATE TIME

1.60 02/16/04 1:00 p.m.
1.58 02/17/04 10:30 a.m.
1.64 02/18/04 ---
1.66 02/19/04 8:00 a.m.
1.69 02/24/04 8:05 a.m.
1.51 02/27/04 9:10 a.m.
1.04 03/01/04 1:30 p.m.
1.22 03/02/04 1:10 p.m.
1.27 03/03/04 ---
1.08 03/04/04 ---
0.84 03/05/04 ---
0.54 03/08/04 ---
0.55 03/09/04 ---
0.55 03/15/04 11:30 a.m.
0.55 03/16/04 ---
0.54 03/17/04 ---
0.56 03/18/04 ---
1.02 03/19/04 11:30 a.m.
0.51 03/23/04 ---
0.55 03/24/04 1:57 p.m.
0.55 03/30/04 ---
0.54 03/31/04 9:21 a.m.
0.54 03/31/04 4:28 p.m.
0.62 04/01/04 ---
0.49 04/07/04 ---
0.48 04/12/04 ---
0.49 04/15/04 2:30 p.m.
0.69 04/20/04 1:49 p.m.
0.65 04/28/04 ---

NOTE:
Shaded box indicates recovery period
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TABLE  2
Free Phase Hydrocarbon Recovery Test

Recovery Well RW-3

Hartford Working Group / Hartford, Illinois

FREE PHASE 
HYDROCARBON 

THICKNESS
(feet)

DATE TIME

1.87 2/17/2004 8:28 a.m.

0.83 2/18/2004 3:55 p.m.

0.58 2/24/2004 9:25 a.m.

0.19 3/5/2004 3:27 p.m.

0.33 3/8/2004 1:00 p.m.

0.16 3/15/2004 8:00 a.m.

0.78 4/7/2004 ---

0.91 4/12/2004 ---

1.02 4/15/2004 2:15 p.m.

1.14 4/20/2004 3:21 p.m.

1.31 4/28/2004 ---

NOTE:
Shaded box indicates recovery period.
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TABLE  1
Free Phase Hydrocarbon Recovery Test

Recovery Well RW-2

Hartford Working Group / Hartford, Illinois

FREE PHASE 
HYDROCARBON 

THICKNESS
(feet)

DATE TIME

1.49 02/17/04 10:20 a.m.
1.52 02/18/04 10:23 a.m.
1.36 02/19/04 7:20 a.m.
1.16 02/23/04 12:15 p.m.
1.01 02/24/04 7:30 a.m.
1.20 02/27/04 8:10 a.m.
0.78 03/01/04 1:10 p.m.
0.23 03/02/04 1:05 p.m.
0.23 03/03/04 8:35 a.m.
0.90 03/04/04 3:41 p.m.
0.38 03/05/04 8:30 a.m.
0.21 03/08/04 11:45 a.m.
0.37 03/09/04 10:01 a.m.
0.25 03/11/04 9:00 a.m.
0.13 03/15/04 11:20 a.m.
0.14 03/16/04 4:17 p.m.
0.29 03/17/04 2:03 p.m.
0.04 03/18/04 9:40 a.m.
0.21 03/19/04 11:20 a.m.
0.02 03/23/04 2:02 p.m.
0.04 03/24/04 1:53 p.m.
0.40 03/30/04 12:31 p.m.
0.25 03/31/04 8:38 a.m.
0.16 03/31/04 2:14 p.m.
0.05 03/31/04 4:26 p.m.
0.06 03/31/04 4:52 p.m.
0.57 04/01/04 2:01 p.m.
0.94 04/07/04 ---
1.06 04/12/04 ---
1.40 04/20/04 1:59 p.m.
1.41 04/28/04 ---

NOTE:
Shaded box indicates recovery period.
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PHOTOGRAPH # 2 by JDC: 04/21/04 
 
500-Gallon Lube Cube Hydrocarbon Recovery Tank. 

PHOTOGRAPH # 1 by JDC: 04/21/04 
 
QED C100 Pneumatic Pump Controller. 
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PHOTOGRAPH # 3 by JDC: 04/21/04
 
QED Specific Gravity Skimmer Pump. 






